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Bouguer Gravity Map of Alaska

Introduction

The Bouguer gravity map of Alaska has been compiled
from about 30,000 Alaska land gravity measurements plus
approximately 40,000 km of surface-ship gravimeter traverses
over the bordering continental shelves, The compilation
thus represents nearly three times as much land data and ten
times as much marine data as were available for one previous
Alaskan gravity map (Barnes, 1969b) and a fiftyfold increase
since the original compilation of Alaskan land gravity data
(Woollard and others, 1960). However, data from many parts
of the state are still too scattered (imset 1) for accurate
contouring; such deficiencies are most serious in the
southwestern part of the state and in the Bering Sea.

-
The map shows the variation of the simple Bouguer
anomaly field and is thus comparable to the existing Bouguer
gravity map of the conterminous 48 states (Woollard and
Joesting, 1964), On land the Bouguer ancmaly contours
reflect the regional variations of gravity better than
free-air anomaly contours, which are not adequately
corrected for topography. However, in oceanic areas the
free-air anomaly 1s less sensitive to boLtom topography than
the Bouguer anomaly. Accordingly, the map coverage includes
available data from the continental shelves where the bottom
relief is small, but it has not becn extended to cover the
continental slope, the deep ocean, or the islands of the
Aleutian arc, where the free-air anomaly would be a better
indicator of the regional variation of gravity, and where
Bouguer data are only avallable for a few small areas
(Miller and Bath, 1969; Healy and Kibler, 1976a and 1976b) .

The basic data for the map are provided by a network

of approximately 15,000 land gravity measurements made by
the U.S. Geological Survey between 1958 and 1974,
Small-boat traverses along rivers and shoralines provided

the transportation for more than two-thirds of these
measurements, so that much of the station distribution
resembles a skeletal network of widely spaced traverses
along vhich stations are separated by distances of 2 to 5
km. Additional wmeasurements have been obtained by
float-plane, ski- plane and helicopter landings, which were
spaced 6 to 25 km apart. These landings provide a more
systematic areal coverage, which is best developed in the
northern and eastern parts of the state. The errors of all
these land gravity observations are believed to be less than
1 mgal, and small in comparison with the possible errors in
anomaly accuracy caused by poor elevation coatral,

Additional land gravity data incorporated into the
map include surveys by the State of Alaska Division of
Geological and Geophysical Surveys, universities, the U.S.
Navy, and several companies involved in petroleum
exploration. Most of these surveys have been tied to the
Geological Survey’s base-station network, which now includes
reoccuplable stations at almost all the towns, lakes and
islands named on the map. Some of the commercial data have
been incorporated into the map as individual measurements
which were contoured along with the Geological Survey’s
data, For other commercial surveys only contour maps were
available; these contours have been adjusted to the map
datum by comparison with Geological Survey stations within
the surveyed areas. The contours of such maps are
generalized to permit portrayal at a scale of 1:2,500,000.
Where discrepancies occur between govermment data and
commercial data, average corrections are used for datum
adjustment, None of these discrepancies exceed 5 mgal, -or
half the contour interval of this map.

Marine data come from

a varlety of sources with

significant differences in both instrumentation and
navigation. The largest sources of data for the Gulf .of
Alaska and the Bering Sea are traverses by NOAA (Natiomal

Oceanie and Atmospheric  Administration) ( U. S.
Enviromental Science Services Adm., 1969, and U.S, Natl.
Oceanic and Atmos. Adm., 19722 and b, 1973) and Oregon
State lUniversity (Couch and Gemperle, 1972). For many of
the traverses the ships were equipped with gimbal-suspended,
LaCoste and Romberg surface-ship gravimeters, and Loran A
and C plus celestial and radar fixes were used for
navigation. Some of these data contained errors greater
than 10 mgal, many of which were deleted because of
inconsistencies between intersecting or nearby traverses,
The root-mean-square uncertainty of the remaining data has
been estimated to be 5 mgal or less (Dehlinger and others,
1972; R.W. Couch, written communication, 1975), However,
larger errors may affect a few contours based on widely
spaced marine reconnaissance traverses. Other marine data
contributing to the contouring in the Gulf of Alaska and
Bering Sea are a few submarine pendulum measurements
(Worzel, 1965) and more recent NOAA and Canadian data
obtained with stabilized-platform gravimeters, and satellite
navigation. Both types of data are probably more accurate
than the data obtained with gimbal-suspended meters, but the
nrumber of these data used in the compilation is very
limited. .

In the Arctic Ocean a stabilized-platform gravimeter
operated by the Geological Survey on Coast Guard icebreakers
equipped with satellite navigation provided most of the data
(Cady and others, 1972; Hanna and others, 1973; Ruppel and
McHendrie, 19753). However, two problems caused by Arctic
operating conditions tended to reduce the accuracy that the
modern instrumentation should have achieved. First,
floating i1ce caused many small course changes in the
northern part of the map and thus de- creased the accuracy
of the Eotvos correction, Second, the lack of harbors
prevented dockside ties to land data and the adequate
detection of meter tares, at least one of which caused a
discrepancy of 8 to 10 mgal. Thus the root-mean-square
uncertainty of these data after correction for apparent
tares is also approximately 5 mgal, or half a contour
interval. A final source of gravity data for the Arctic
Ocean 1is the ski-plane landings made on ice by the
University of Wisconsino, which obtained measurements
accurate to better than 1 mgal (Wold and others, 1970).
However, possible location errors for these stations may be
as large as 15 km and thus cause errors of more than 5 mgal.

This map and the completion of the gravity surveys
resulted primarily from the support of the State of Alaska
Department of Natural Resources through its Division of
Geological and Geophysical Surveys. The surveys in
southeastern Alaska and the development of the computer
techniques for handling the newer data were supported by the
U,8. Army Topographic Command, and data summaries were
provided by the Department of Defense Gravity Library, both
of which are now part of the Defence Mapping Agency, The

+ Office of Naval Research provided logistic support for most
of the surveys in Arctic Alaska through the Arctie Research
Laboratory at Point Barrow, The U.S. Atomic Energy
Commission supported surveys in northwest Alaska, and many
other groups and agencies provided variocus types of support
to individuval field parties.

The Geological Survey’s Alaskan gravity data were
collected by many small field parties supervised either by
myself or at various times by the following individuals who
are listed 1in alphabetical order: R. V. Allen, H. F.
Bennett, J, E. Case, K. D. Holden, R. C. Jachens, W,
T. Kinoshita, J. 0. Leutscher, R. L. Marin, R. C.
Olson, D, L. Peterson, Peter Popenoe, W. L. Rambo, and
S L. Robbins. Additional data contributing to the map
were collected be field parties of the State of Alaska
Division of Geological and Geophysical Surveys, which were
directed by: P. L. Dobey, S. W. Hackett, W, M. Lyle,
and G. H. Pessel., Other gravity surveys were performed by
the University of Alaska in the viclnity of Mt. Katmal
(Kienle, 1969) and several students of the University of
Wisconsin (Thiel and others, 1958, and Wold, 1973).

Commercial surveys included in the map began with
the work of United Geophysical Company in Naval Petroleum
Reserve No. &4 (Woolson, 1962). Other commercial surveys
incorporated into the map include unpublished maps and
development reports of Colorado 01l and Gas Coiputation for
the coastal plain southeast of Yakutat Bay ~ and Gulf 0il
Corporation for opart of the Alaskan Peninsula® . Other
companies that contributed gravity data from selected areas
were Geophysical Corporation of Alaska, Exxon Corporatiom,
Mobil 0il Corporaticn and Standard 01l Company of
California. :

The agencies contributing marine data were all
mentioned in a previous paragraph, and most do not need to
be repeated. Much of the marine data was generalized from
maps published by Rational Oceanic and Atnospheric
Administration, (1969, 1972, 1973). Data for extending some
contours across the international border came from Camadian
maps (Stacey and others, 1973 and Sobczak and others, 1973),
Unpublished data were also generously provided by H. B.
Stewart and B. J. Grant of NOAA and R, W, Couch of
Oregon State University. M, W, Marlow, A. G. McHendrie,
and B, W, Ruppel provided compilations of .much marine
data.

Finally, the compilation of this map began several
years ago and has involved much assistance from M. J.
Erwin, J, B, Fonseca, M. V. MacKenzie, R. L. Morin,
and R. C. Olson.

1. Colorado 01l and Gas Corporation, Icy Bay, Cape
Fairweather Development Contract Report, unpublished
report on file at U, S, Geological Survey, Anchorage, Ak.

2. Gulf 01l Corporation, Port Moller Development Contract
Report, unpublished report on file at U. S. Geological
Survey, Anchorage, Ak.

Elevation Control

The acquracy ‘of Bouguer gravity anomalies in Alaska
is primarily (limited by that of the elevations used for
calculating thg anomalies. Inset 2 shows that level Ilines
available befdre the collection of the gravity data cross
only the small part of the state covered by the highway
netwark., Tidal “level along the extensive coast line
provides good |control that has been well used by the
Geological Sur¥ey’s Alaskan gravity program. Another falrly
good source f elevation control are the vertical angles
measured along{the first- and second-order triangulation
nets, also shoym in inset 2, that cross the interfor,

Between cthese vertical control networks, the
accuracy of ztvnllable elevation control is variable and
difficult to dvaluate. Almost the whole state is now
covered by mddern 1:250,000-scale maps with either 100- or
200-foot contour intervals, and 1:63,360-scale maps are
available for igbout two-thirds of the State. However, these
maps do-not conform to national map accuracy standards, and
they probably dre influenced both by errors in fourth-order
control and phqtogrammetric bridging between control points.
Several areas| have been found where there are systematic
vertical contrgl errors of the order of 15 m (50 ft).
Furthermore, wnany of the modern maps had not yet become
available during much of the gravity survey. For these
reasons the govermment surveys have involved a large amount
of altimetry, fost of which was contraolled from bases whose
elevation cou3d be established from either the leveling or
the first-order triangulation network. Because the
possibilities | of errors in both mapping or altimetry
increase with distance from primary control, the accuracy of
Bouguer ancmalles decreases with distance from the elevation
contxol networlis shown in the inset.

Many types of elevation control have been used in re-
ducing the dath, and a statistical analysis of the elevation
accuracy would| be difficult to make from the available data.
On most coasta} traverses the maximum error is less than 1l m
(0.2 mgal), 'iand a similar accuracy can be maintaired for
stations along' the level lines. A large proportion of the
Geological Survey data comes from traverses along the major
rivers, many {of vhich are close to the first-order
triangulation [ network. Along these rivers the river
gradient de:erpined from the modern topographic maps was
used for ele‘vatiun control, and the elevations have a
probable accuracy of 5 m (1 mgal). On a few rivers the
choice of a r'rtver gradient was influenced by altimetry, and
altimetry plus a few spot elevations have been wused for
determining the elevations of most of the recounnaissance
stations obtained with aireraft support and not located at
vertical-anglei bench marks. A preliminary analysis of the
altimetry Ind{cates that 90 percent of measurements have
less than 15, m uncertainty (50 ft or 3 mgal), but unusual
weather conditlions that affected on ! or 2 percent of
fieldwork coul:d cause errors as large as 50 m ot one contour
interval. i

For tLe marine data, fathometer measurements

accompanied most of the gravity observations in the Gulf of
Alaska, so the Bouguer corrections could be made by
computer, Hcwever, 1in the Bering Sea and Arctic Ocean

separate recorbs were kept of bathymetry. Here the Bouguer
corrections we‘fe contoured on the best available bathymetric
maps and therupplied to free-air plots or con%our maps. By
limiting the extent of the contouring to approximately the
limits of the fontinental shelves, the magnitudes of the
Bouguer corrections were kept below 20 mgal except for some
generalized contours of high positive magnitude. The errors
caused by Bouguer corrections to the marine data are thus
believed to be small in comparison with ship-motion and
navigation errors.

Data reductior! and conversion to absolute gravity system

Bouguer anomalies were calculated using a rock
density of [2670 kg/m~. However, lower demsities had
been used by [private corporations in preparing some contour

maps that proyided data for small parts of the map, but
these areas hed low elevation and topographic relief, so the
change 1in density factor does not significantly influence
the contouring, Most anomalies were not corrected for
effects of local terrain, but some anomalies that were
obviously influenced by local terrain were either used with
estimated cortections or ignored in the contouring.

Datum jcontrol for the gravity values was provided by
the Alaskan gravity base station network of the Geological
Survey (Barnés, 1968 and 1972a), which has now adjusted to
the new absalute datum of the International Gravity
Standardizatfon Net 1971 (Morelli, 1974). This worldwide
network includes one first-order station at TFairbanks and
stations at four other Alaskan towns, The new datum is
lower than the previous Alaskan gravity datum by 14.45 mgal
(£ 0.10 mgal depending on latitudd and network errors).

Calculation of the Bouguer ancmalies included a
latitude correction obtained from a new ellipsoid defined by
the Geodetic Reference System 1967 (Internat. Assoc. of
Geodesy, 1971:. Alaskan gravity maps prepared before 1975
had all been based on the 1930 ellipsoid. However, the new

system was used for the most recent map of Canada (Canada
Earth Physies Branch, 1974), and will be used for most
future Geologhcal Survey Alaskan gravity wmaps, When the

change in reference ellipsoid 1s combined with the change in
gravity datum, the anomalles are changed by 6 to 10 mgal
depending on latitude and according to the relation shown in
inset 3, which shows the correction that should be applied
to older maps,

For the first 5 years of data collection, all the
Alaskan gravi:y and altimetry reductions were performed on a
hand calculator. However, a digital cemputer has been used
for the last [0 years, and the standard methods of .reduction
were described by Barnes (1972b).

Map compilatinn and interpretive features

The m:;p was prepared by hand contouring at a scale
of 1:250,000 on a series of 45 overlapping plots of the
available gravity stations and thelr anomalies., These maps
were later reduced to a scale of 1:2,000,000 , which was
used for adjusting the contouring to the base map {the new,
1973 editien of U. S. Geological Survey Alaska map E) and

for some necessary smoothing and generalization required at ~

the smaller scale. The 1:250,000 scale for the initial
contouring permitted the use of many avallable topographic,
geologic, and aeromagnetic maps as supplementary data and as
a guide for contours through areas of widely scattered
gravity stations. However, both the scarcity of available
data and the use of supplementary information from the other
types of mapping make the map in part a product of judgment
and interpretatien.

- Some of the principles that controlled these
interpretations should be briefly mentioned to prevent
misuse of the map. Perhaps the most often used principle
vas that contours should be as simple as possible and avoid
unnecessary closures, Thus two areas of high or low graviry

were connected even if there was a wide area of no data
between the two areas, provided that the contours d4id not
cross well ‘defined belts of different units. A second

principle was the acceptance of isostasy and the probability
that higher topography is compensated by either Cthicker
crust or lower density rocks which cause a decrease in
gravity. However, this principle was used only to econtrol
the directidns and not the values of contours; where lower
gravities were measured in mountainous areas, the contours
representing‘, this lower gravity were drawn parallel to
generalized topographic contours that outline the mountains.
The minimum dontour shown for any mountainous area 1s the
minimum gravity measured in that mountain range, even though
data could 'mot be obtained in the highest part of a range
and lower gravity may be measured in the £future, A third
principle was that if high or low gravities were associated
with a particular geologic unit, the contours should
parallel the outcrop of that xock unit unless there was
contradictary data. Some aeromagnetic patterns were used in
a similar way as a guide to the distribution of certain
geologic units. In spite of the use of such guides, no
contours wer¢ drawn which were not supported by at least one
gravity measyrement, However, a few gravity measurements
were ignored on the assumption that they were probably
erroneous. |

Inset 4 shows some of the interpretakbive faaturas
the map and provides a key to their discussion, First, for
much of the,scate the inset shows 5-km contours of probable
crustal thic¥.iess, which thus indicate some of the probable
effects of fopography. The crustal thickness contours were
obtained £taxf the gravity contours with the aid of the
empirical re¢lation derived by Woollard and Strange (1962),
which has beén corrected for the effects of the new datum
and ellipsoid. Both those authors and I (Barnes, 1969a,
1971) have stown that these empirical relations are not
accurate in:areas where tectonic processes predominate over
processes of isostatic adjustment, Such tectonic activity
controls gravity anomalies in island arcs and other areas of

plate convergence such as the coastal region of the Gulf of
Alaska. The heavy, dotted line represents a rather
arbitrary northern boundary of the gravitational effects of

this tectonic activity and the southern 1limit of the
possible usefulness of an empirical relatfon between gravity
and crustal thickness. The boundary is  undoubtedly
gradational and cannot be correctly established until the
completion of many new Alaskan studies. Even north of the
boundary the contours could be changed by use of other
empirical relations such as  the one described by
Deminitskaya; (1959). However, the contours are used
primarily to show the areas where low gravity measurements
suggest crusgal thickening.

The map also includes other gravity lows, which are
not in mountainous areas and which are interpreted as
relatively déep basins filled with low-density sediments and
sedimentary rocks. On inset 4 these are indicated as
hachured clésures outlining probable small Cenozoic basins,
but a few other lows are better interpreted as low-density
intrusions. Most of the gravity lows are close to large
faults and are within larger topographic basins. The
structural basins that are filled primarily by pre-Cenozoic
and some e'arly or thin Cenozoic rocks are better adjusted
isostatically and less clearly defined, as gravity lows.
Delineation| of such basins usually requires more detailed
gravity datq and the analysis of anomaly patterns and
gradients, ‘' Thus I have not attempted to draw the boundaries
of these qlder sedimentary basins on the interpretation
inset, althdugh the map does show some ancmalies assoclated
with the older basins,

Much of the map compilation involved the recognition
of several linear or arcuate gravity highs, indicated either
by adequatejgravity data or by a few gravity measurements
suggesting | characteristic assoclation of high gravity
anomalies with either elongate rock outecrops or elongate
aeromagneti¢ anomaly patterns. These highs are conspicuous
features onjthis Alaskan gravity map, but users should be
aware of the 1limited evidence defining some of the highs.
Therefore each of the features is briefly discussed in
sequence frpm northwest to southeast.

A pronounced gravity high (A} along much of the
south flank of the Brooks Range parallels a belt of late
Paleozoic mhrine volcanic rocks that crops out on the north

edge of the high and that has been interpreted as the cause
of this high {Barnes, 1970). A large number of gravity
measurements aleong this belt are higher than those in

adjacent areas, but the continuity of the belt along the
entire south edge of the range is not established by the
available data, At the west end of the range the strikes of
most geologie wunits curve southward, but evidence for
parallel flexure of the gravity anomaly 1s not clear. Part
of the gravity high does bend southward (B) towards the east
end of the Seward Peninsula, However, high gravity values
were also measured westward of this bend and thus suggest a
possible bifurcation of the anomaly. Such a westward
extension through am area of poor gravity coverage would
connect the Brooks Range high with a very high anomaly near
the WNoatak,K River (C} (Barmes, 1970; Barnes and Tailleur,
1970). Here the trend of the anomaly bends abruptly
northeastward, The probable southwestward branch of the
Brooks Range high (B} may also be bifurcated near the
northeast corner of the Seward Peninsula, where gravity
stations are very widely separated. On the southern fork of
this high (D) there are only four gravity measuremeats, but
they are near outerops of igneous rocks that have been
mapped as a continuous belt across the east end of the
Seward Peninsula, The continuity of this gravity high is
thus based primarily on geologic evidencF.

Souyth of the central Brooks Range, the gravity high
(A) reaches 1its maximum amplitude near Bettles and then
makes a sharp curve to the south and southwest, Throughout
this bend ‘it perallels both the outecrop of the marine
volcanic rocks and also the assoclated aeromagnetic
anomalies (U.S. Geol. Survey, 1973), which were a valuable
aid in the contouring. However, other high gravity
anomallies weve measured eastward along the entire south
flank of the Brooks Range up to the Canadian border, so the
bend again' represents a branching of the amomaly. A short
distance southwest of the bend the gravity high is abruptly
offset to the southeast (E) along a fault that is very
evident on the aeromagnetic map. The high extends further
southwest (F) into areas where the gravity stations are
widely scattered, but where a few high gravity values vwere
measured along the same trend. Geologic mapping (Patton and
Hoare, 1968) suggests that the volcanic rocks are offset by
the Kaltag fault near the Yukon River, but that south of the
Yukon on the same trend there are other mafic rocks that
might cause another gravity high, The gravity stations are
too widely spaced to indicate any possible offset or change
in cause of the anomaly.

The gravity low interpreted as Cenozoic £ill in the
Tanana Valley near Minto is flanked by a small gravity high
along its southeast side near Nenana (G) (Barnes 1961). No
mafic rocks have been found in this area, and the cause of
the gravity high 1s unknown. Newer data suggest that the
high may continue to the southwest as a discontinuous belt
of high gravity that is is only locally bordered on the
northwest by the small lows that suggest Cenozoic structural
basins. Gravity stations are so widely spaced along this
belt that both the continuity and the cause of the high
remain uncertain.

An almost parallel and better developed gravity high
(H) is located near the northwest shore of Cook Inlet, where
it seems to be associated with the ocutcrops of the Jurassic
part of the Aleutian Range batholith (H) and associated
volcanic rocks of the Talkeetna formation (S. W, Hackett,
written commum. 1975). This gravity high terminates near
the northeast end of the Cook Inlet, although there is
evidence of another high (I) on the same trend northeast of
the Talkeetna Mountains near Susitna Lodge. However, there
are only a few gravity stations in this area, and the
contouring was based primarily onrn a possible correlation
between gravity and some magnetic anomalies, which may be
caused by Permo-Triassic marine volcanic rocks. North of
the Denali highway the gravity anomaly bends sharply (J) to
the southeast, and a belt of discontinuous gravity highs,
probably  associated with outcrops of similar Triassic
volecanic rocks, extends all the way to the Canadian border
(Barnes and Morin, 1975).

The gravity high along the south flank of the
Aleutian Range cannot be traced southwest of Cook Inlet, A
few stations near the east end of Lake Illiama suggest that
it wmay either decrease in amplitude and width or swing
westward., In the vicinity of Mt. Katmai (K) almost all the
gravity mneasurements (Kienle, 1969 and 1970) suggest a
gravity minimum associated with the Aleutian Range, but the

igneous rocks are primarily of Cenozoic age whereas the
intrusion associated with the gravity high to the northwest
of Cook Inset 1s of Jurassic age, However, farther

southwest along the Alaskan Peninsula another linear gravity
high (L) is mapped that is clearly associated both with the
Aleutian velcanic arc and with individual volcanic centers
and intrusive bodies. Near its northeast end this gravity
high nearly coincides with the high topographic axis of the
Aleutian Arc, but near Umnak Island (M) the data suggest
that the"high turns southward and follows the south edge of
the Aleut‘/ian insular shelf, which is probably the axis of
present !tectonic uplift. However, the southward deflection
could bei in part a junction with another belt of high
gravity { mapped along the south edge of the Shumagin Islands
(N), A/little to the north another branch of the Aleutian
Range gravity high extends northwestward through the Black
Hills structural high (0) (Burk, 1965) and then parallels
the edge of the continental shelf and the St. George
sedimentary basin.

The Cook Inlet sedimentary basin is bordered on 1its
southeast side by another gravity
approximately coincides with Payne’s (1960) Seldovia
geanticline, Evidence for this gravity high -has been found
on almost every gravity traverse that crossed it along a
length of approximately 1,000 km. In some places the
gravity high coincides with outcrops of Triassic and
Jurassic marine volcanic rocks and associated intrusions.
In other places the gravity maximum is north of the outcrops
of these roecks, which dip northward and are the probable
cause of the anomaly. Ship traverses have shown that the
anomaly extends southwest at least as far as long. 157°
W, (Q) near the Semidi Islands. Its northeast eid curves
eastward and then southeastward to a probable termination
near the Chitina River (R), although gravity data in the
mountains south of the river are limited.

Another gravity high was originally mapped in Prince
William Sound (S) where it coincides with ocutcrops of mafic
volcanic and assoclated gabbroic rocks (Case and others,
1966). Additional data now suggest that this gravity high
may be much longer and that it possibly extends as far as
Baranof Island (T). 1In places the gravity high crosses the
regional strike of mapped geologic units, and several types
of rock crop out along its axis. This fact and the scarecity
of gravity data along much of the trend suggest that the
continuity of the gravity high may be questionable.
Howevar, the c¢oRESUEing suggests that it 1s 3 asatinusug
feature, and the reasons for this assumption of continuity
should be mentioned. East of Prince William Sound the
continuity of the gravity high is indicated by abour 50
stations in the hundred kilemetre interval between Valdez
and a traverse approximately 30 km east of the Copper River.
These stations cover the area where the gravity high 1s most
oblique to the regilonal geologic strike, but the data are
considered adequate to support its continuity, Further east
and southeast the gravity traverses are much more widely
separated, but the high seems to be present wherever data
were available on the same trend. A single traverse north
of Cape Yakataga revealed the presence of the high near the
crest of the Chugach Mountains. Measurements at the
northeast end of Yakutat Bay show a small gravity high, the
magnitude of which would be significantly increased by
terrain corrections; and the high was very evident on a
traverse up the Alsek River, In southeastern Alaska,
shoreline data show the high in Cross Sound and along the
outer edges of Yakobli and Baranof Islands (T). Between
Cross Sound and the Alsek River, geologic mapping has
revealed layered ultramafic intrusions at Mt. La Perouse and
Mt, Fairweather (Plafker and MacKevett, 1970; MacKevett and
others, 1971), bath of which lie on the trend of the gravity
high., Such intrusions would be expected to caust gravity
highs, and their presence on the trend provide geologic
Justification for extrapolating the 50 mgal contours

high (P} that.
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indicating a probable high through a region where no gravity
measurements have yet been made, Gravity data to support
the continuity of the high are also lacking between Yakutat
Bay {U) and Cape Yakataga, where therp are also no mapped
geologic units which might cause high gravity anomalies, and
where the high is much less certain,

from a gabbreoic intrusion
near Haines (V) southeast to and bdyond the Duke Island
ultramafic body (W) 1in southeastern iAlaska. These two
igneous intrusive bodies cause the highést gravity anomalies
along the trend, which also includeg outcrops of several
other mafic intrusive rocks that cause, smaller anomalies.
In some parts of the map the only evidence for this gravity
high 1s a widening of the distance [between the nearly
parallel contours that represent :Pe regional gravity
decrease from the high anomalies near' the coast to low
anomalies in the mountainrs at the international boundary.
However, most of the gravity profiles that cross the trend
show local highs with amplitudes of a few milligals. South
of Alaska, Canadian data adapted to the Alaska map (from
Stacey and others, 1973) show that the trend of gravity
highs extends southward into Hecate Strait. The anomaly may
also extend northwestward from Haines and possibly connect
with the gravity high mapped along the north edge of the
Wrangell Mountains (J), but the data in this part of the
Yukon territory are limited to a few stations on the highway
system and do not permit contouring.

A gravity high extends
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